Abstract It was to explore the effect of chitosan oligosaccharide on relieving constipation and defecating feces excretion. Chitosan oligosaccharide were administered by oral 2.0 g/kg, 1.0 g/kg, 0.5 g/kg BW dose to mice for 7 d, then detected the propulsive rate of intestines, first defecation time, feces particle number and weight. The results showed that chitosan oligosaccharides could obviously promote the propulsive rate of intestines, shorten the first defecation time, increased the feces particle number and weight of the constipated mice. It indicated that chitosan oligosaccharides had effect on facilitating feces excretion to mice.
Introduction
Chitosan is a linear polysaccharide containing various proportions of 2-acetamido-2-D-glucose (GlcNAc) and 2-amino-2-D-glucose (D-glucosamine, GlcN), applied in nutritional [1] , agricultural [2] , medical areas [3] [4] [5] [6] [7] [8] [9] .
Chitosan oligosaccharides (COS) are deacetylation products of chitosan, and recent reports indicate that they may be produced from chitosan using either chemical and physical methods, as well as enzymatic hydrolysis [10] . COS contains between two and twenty glucosamine residues which are attached through β-D-(1-4) glycoside linkages, similar to chitin and chitosan. The family of COS compounds have received much attention because of their small molecular weight, good aqueous solubility and diverse biological activity. Applications of interest include antibacterial efficacy [11] , antitumor activity [12] , anti-arthritic effect [13] , immunostimulation [14] , plant defense stimulation [15] , moderation of cholesterol levels [16] , weight loss [17] [18] .
Our research team has been long engaged in the study of chitosan and COS and has developed COS products such as the COS tablets and the COS capsules. We have found that the weight loss function of COS is equal to Orlistat, the only OTC weight loss pill on the market currently, and its side effects are significantly lower than Orlistat. Now our research group has pay attention to explore the effect of chitosan oligosaccharide on facilitating feces excretion.
Materials and Methods

Materials
Chitosan Oligosaccharide (COS) It was provided by Shandong Aokang biological technology co., LTD., with distilled water to dissolve into the certain concentration.
Reagents Activated carbon powder (Shanghai Aladdin biological technology co., LTD., C1607128), Arabic gum (Shanghai Aladdin biological technology co., LTD., A1619001), Loperamide Hydrochloride Capsules (xi 'an yeung sum pharmaceutical co., LTD., 150827647), Tongbianling Capsules (Guangdong yipiantian pharmaceutical group co., LTD., 151101020).
Animals Male KM mice were obtained from the laboratory animal center, Southern medical university, normal feeding for three days. Animal production license: SCXK (Guangdong), 2011-0015.
Methods
Dose
The body recommended dosage of COS was 3.0 g per person for adult/d and three dose groups were set: 2.0 g/kg, 1.0 g/kg, 0.5 g/kg BW of mice in this experiment (equivalent of 40, 20, 10 times to the human body recommended dosage respectively). Tongbianling capsules were 1.5 g per person a day and we set dose of 0.5 g/kg to mice (equivalent of 20 times to the human body recommended dose).
Raising Environment The temperature was 23±2℃, relative humidity 40-70%, air changes >15 times/ hour, 12 hours lighting / 12 hours darkness alternation. Experimental animals use license was SYXK (Guangdong), 2012-1125.
Effects on the Movements of Small Intestines by COS Male KM mice were randomly divided into six groups of 11: the control group, the model group, the positive group (Tongbianling capsules, 0.5 g/kg), chitosan oligosaccharide high-dose (COS-H), middle-dose (COS-M) and low-dose group (COS-L). The control group and model group were given distilled water, the positive group given Tongbianling capsules 0.5 g/kg, the COS-H, COS-M, COS-L groups given 2.0, 1.0, 0.5g/kg COS daily, respectively.
Before administration the mice were fasting for 16h at 7th day. The control group were given distilled water, and the rest of the groups were given loperamide hydrochloride capsule aqueous solution 3.0mg/kg. After 30min each group were given indicator ink (containing 5% carbon activated, 5% of gum Arabic). After another 25min all mice were dislocated executed and their gastrointestinal tracts were taken out. It needed to measure the intestine length (cm) which from stomach pylorus to ileocecal junction and ink's movement distance (cm) which from stomach pylorus to the position of the ink. The gastrointestinal propulsion rate of mice (P) was calculated: P= ink's movement distance (cm) / the intestine length (cm). Then the statistical analysis data was converted to (X), X = Sin (P ½).
Effects on Defecation by COS All KM mice were administered with indicator ink, then fed with a regular diet and distilled water. Record the time of the first black feces, feces particle number and weight in the first 5 h after administered with indicator ink in mice.
Results
Effects on the Movements of Small Intestines by COS
Ink propulsion rate of the model group was significantly lower than the control group (P < 0. 01). It stated that constipation model was established successfully. Ink propulsion rate of COS-H, COS-M and COS-L were higher than the model group, and statistical analysis showed those had significant difference with the model group (P < 0. 01). It showed that COS could promote the mouse small intestine movement function (the results shown in table 1).
Effects on Defecation by COS
The model group first defecated time were greater long than the control group (P < 0.01), while defecation of feces particle number and weight in mice were smaller than the control group (P < 0.01). It showed constipation model was established successfully. The first defecated time of each medication group were significantly shorter than the model group (P < 0.01 and P < 0.05). The feces particle number and weight of each medication group were greater than the model group (P < 0.01). These results showed that COS could reduce the first defecation time, increase the feces particle number and weight in constipation mice (the results shown in table 2). 
Conclusion
In the present study, we demonstrated that COS could promote small intestine movement function, reduce the first defecation time, and increase the feces particle number and weight in constipation mice. According to The function of health food science evaluation procedure and inspection methods, the experiment showed that COS had effect on facilitating feces excretion to mice.
